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of reflux in nonsaphenous veins and their association and
correlation with risk factors, signs, and symptoms of CVD.
METHODS
Information on 835 limbs of patients referred to the
vascular laboratory for signs and symptoms of CVD were
prospectively entered into a customized database. From
this group, only patients with isolated reflux in nonsaphe-
nous veins were included in the study. Limbs with previ-
ous vein surgery or injection sclerotherapy were excluded.
Clinical severity of CVD was graded according to the
CEAP system.3 Demographics, the number of pregnan-
cies, and the duration of disease were recorded.
Imaging was performed using 4-MHz to 12-MHz
linear array transducers. In four patients a 3-MHz
phased array transducer was used to track the connec-
tion of the nonsaphenous veins with the deep system.
The methods of examining deep,4 superficial,5 tribu-
tary,2 and perforator veins6 have been previously
described. Briefly, the femoropopliteal veins, the above-
knee segment of greater saphenous, any extension of
lesser saphenous in the thigh, and nonsaphenous veins
were examined in the standing position. The deep,
superficial, and perforating veins below the knee were
evaluated in the sitting position. Reflux was defined as a
retrograde flow >0.5 seconds.
Previous studies have found that most cases of primary
venous reflux involve the superficial system in all classes of
chronic venous disease (CVD).1 Specifically, the greater
saphenous vein (GSV) below-knee segment and its tribu-
taries are the most common anatomical site of reflux.1
Because the GSV is a favorite conduit for aortocoronary
bypass grafting and several other peripheral vascular oper-
ations, distinguishing saphenous from nonsaphenous
pathology before surgical treatment of symptomatic CVD
is important. Our previous study examined the presence of
superficial reflux in cases of CVD with a normal saphenous
trunk and found reflux in nonsaphenous tributaries to be
uncommon.2 Since information on nonsaphenous reflux
in the lower extremities is lacking, it was the design of this
study to determine the prevalence, location, and patterns
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Background: Information on nonsaphenous superficial venous reflux is lacking. This study was designed to determine
the prevalence of reflux in nonsaphenous veins, their association and correlation with risk factors, and signs and symp-
toms of chronic venous disease (CVD).
Methods: Information on 835 limbs in patients with signs and symptoms of CVD were prospectively entered into a cus-
tomized database. These patients had been referred from the venous clinic to the vascular laboratory for color-flow
duplex scanning evaluation of the lower-limb veins. All patients were examined for reflux in the standing and sitting
positions. Nonsaphenous reflux was defined as that in superficial veins that are not part of the greater or lesser saphe-
nous systems. Particular attention was paid to the patterns of reflux and anatomy of the nonsaphenous veins from the
proximal to the distal ends, including their connections with the saphenous and deep veins.
Results: Nonsaphenous venous reflux was found in 84 limbs (10%) of 72 patients, 67 of whom were women. The mean
number of pregnancies in these patients was higher than that of 100 randomly selected women with saphenous reflux
(3.2 vs 2.2). According to CEAP classification, 90% of the limbs were in CVD classes 1 through 3 and only 10% had
skin damage (classes 4-6). Symptoms were present in 67 limbs (80%). Forty-two limbs (50%) had reflux in tributaries
of lateral, posterior, and medial thigh. These veins were connected with perforators uniting with the deep femoral,
femoral, and muscular veins of the thigh in 36 limbs. Reflux in these perforators was detected in 19 limbs. Reflux aris-
ing from the pelvic veins was found in 29 limbs (34%), 18 of which were from vulvar veins medial to saphenofemoral
junction and 11 of which were from veins in the gluteal area. Incompetent veins from the sciatic nerve were found in
nine limbs (10%). Reflux in the vein of the popliteal fossa was found in seven limbs (8%). Reflux in knee tributaries
was detected in three limbs (4%), two of which were connected with posterolateral knee perforators and one with the
posterior tibial nerve veins.
Conclusions: The prevalence of nonsaphenous reflux in our practice was 10%. The vast majority of these patients (93%)
were women with a mean of 3.2 pregnancies. Ninety percent of these limbs have signs and symptoms assigned to CVD
classes 1 to 3. These data may simply reflect the referral pattern, but also a possible association with female sex and
number of pregnancies. The unusual anatomy of these veins stresses the importance of color-flow duplex scanning
before surgery. (J Vasc Surg 2001;34:872-7.)
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Nonsaphenous reflux was defined as that in superficial
veins that are not part of the greater or lesser saphenous
systems. Occasionally, tributaries of these veins are con-
nected to the saphenous veins. When reflux was present in
the saphenous system, these patients were excluded. The
diameter of the incompetent veins was measured only
when there were not varicose or <2.5 mm to aid the treat-
ment decision. However, most of these patients presented
with varicose veins. These veins were in vulvar, gluteal, lat-
eral, and posterior thigh, popliteal fossa, and lateral knee
areas. Nonsaphenous veins were imaged best in the stand-
ing position. Patients often had to rotate to trace these
veins in all the aspects of the limbs. The extent of reflux in
these veins and their tributaries, the connections with per-
forating, and deep veins were recorded in detail.
Statistical analysis of the data was performed by
descriptive statistics, 95% confidence intervals, and the
Mann-Whitney test. χ2 test was used for the difference of
proportions and Fisher exact test was used when the
expected value in any of the cells was <5.
Fig 1. Diagrammatic presentation of the nonsaphenous veins and their tributaries in the lower extremity.
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RESULTS
Nonsaphenous venous (NSV) reflux was found in 72
patients and 84 of 835 limbs (10%). Eleven additional
limbs in nine patients were excluded from the study
because of reflux in the saphenous veins (n = 6), previous
vein surgery (n = 3), or vein thrombosis (n = 2). The
prevalence of such reflux was significantly higher in
women (67 vs 5, P < .0001). The percentage of women in
the whole population was also significantly higher than
that of the men (70% vs 30%, P < .00001). The mean
number of pregnancies in the patients with NSV reflux
was higher than that of 100 randomly selected women
with saphenous reflux (3.2, 95% CI, 3.1-3.3 vs 2.2, 95%
CI, 2.14-2.26). The randomly selected group was compa-
rable in age (44 ± 8 years vs 46 ± 10 years, P = .3) and
CEAP class (P = .23). According to the CEAP classifica-
tion, 90% of the limbs were in CVD classes 1 (7%), 2
(63%), and 3 (19%), and only 10% had skin damage
(classes 4 [7%], 5 [2%], and 6 [1%]). Patients with skin
damage had more incompetent sites with a median value
of three tributaries per limb versus one tributary per limb
in the classes 1 through 3 (P < .001). The extent of reflux
(almost the whole length of a vein vs segmental, 7/8 vs
32/76, P = .022) and duration of disease (4.4 years, 95%
CI, 3.94-4.84 versus 9 years, 95% CI, 5.15-12.8) were
longer compared with those of classes 1 through 3. Also,
perforator incompetence was significantly more prevalent
compared with that of classes 1 through 3 (7/8 versus
29/76, P = .018).
Symptoms were present in 67 limbs (80%). The most
common symptoms were pain (72%), burning sensation
(43%), and itching (35%). Forty-two limbs (50%) had
reflux in tributaries of the lateral, posterior, and medial
aspects of the thigh. Twenty-six limbs had incompetent
tributaries from the lateral and posterolateral thigh. The
tributaries of these veins were coursing through the lateral
knee and popliteal fossa and extending at various lengths in
the lateral, posterior, and medial aspects of the calf (Fig 1).
These veins were connected with perforators uniting with
deep femoral, superficial femoral, and muscular veins of the
thigh in 36 limbs. Reflux in these perforators was detected
in 19 limbs.
Reflux arising from the pelvic veins was found in 29
limbs (34%), 18 of which were from vulvar veins medial to
saphenofemoral junction and 11 of which were from veins
in the gluteal area (Figs 1 and 2). Vulvar veins had a
medial or posteromedial course in the thigh and often
extended in any aspect of the calf (n = 10). Gluteal veins
were found in the posterior and posterolateral thigh with
calf involvement in six limbs.
Incompetent veins from the sciatic nerve were found
in nine limbs (10%). Tributaries of these veins extended in
the posterolateral and posterior calf overlying the lesser
saphenous vein. Reflux in the vein of the popliteal fossa
was found in seven limbs (8%). This vein was a direct trib-
utary of the popliteal vein. It was found in the poste-
rior/posterolateral popliteal fossa a few centimeters above
the popliteal skin crease. It extended in the posterolateral
calf. Reflux in the knee tributaries was detected in three
limbs (4%), two of which were connected with posterolat-
eral knee perforators, one with the lateral knee perforator,
and one with the posterior tibial nerve veins. These veins
were found in the posterior and lateral popliteal fossa at
the level of the skin crease or just below it. Their tribu-
taries had a lateral course.
DISCUSSION
Sixty-seven of 72 patients with NSV reflux were
female. Signs from at least one of the CVD classes 1 to 6
were present in all limbs, and 80% were symptomatic. A
person may initially dismiss the predominance of woman
with this type of disease distribution as being a result of
referral pattern, in that women are more likely to seek
attention for cosmetic reasons. However, the percentage
of women in the whole study population was 70%,
whereas in the NSV reflux group it was 93%. Therefore,
the cause of NSV reflux disease may be found in physio-
logic factors unique to women. Reflux in gluteal and vul-
var veins are found in women, and that would explain, in
part, the female predominance. Furthermore, Mashiah et
al7 have found sex differences in the levels of estrogen and
progesterone receptors in varicose and nonvaricose veins.
Hormonal variation during progression from onset of
menses through menopause and during pregnancy pro-
vides stimuli unique to the female. It is therefore plausible
that isolated NSV reflux disease, uncommon in men, is an
entity predominantly found in women because of a sex-
specific mechanism of etiology.
It is well known that pregnancy is an associated risk
factor in venous disease. Dindelli et al8 found that both
increasing age and number of pregnancies increased the
relative risk of venous disease. As compared with previ-
ously nulliparous women, women with one term preg-
nancy before the index pregnancy had a relative risk of 1.2
for developing venous disease, which increased to 3.8 in
women with two or more (χ2 [1] trend, 25.28; P < .001).
As compared with pregnant women 24 years or younger,
those aged 35 years and older had a relative risk of 4.0 for
venous disease in pregnancy (χ2 [1] trend, 16.25; P <
.001). Recently, Boivin et al,9 in a prospective study of 66
pregnant women, found that the diameter of competent
and incompetent superficial veins of the lower extremity
between the first trimester and the third trimester
increased significantly but returned to baseline in the post-
partum period. Reflux was found during the third
trimester in superficial veins that were once competent.
Because only some of these veins regained competence
after delivery, the authors suggest that pregnancy may
pose a risk factor for venous disease in genetically predis-
posed women. Unfortunately for our present discussion,
because of the small diameter of competent nonsaphenous
veins, only a few incompetent nonsaphenous veins were
followed throughout the pregnancy. Sparey et al,10 in a
study of 11 women with varicose veins (nine with a posi-
tive family history of varicose veins), demonstrated a sig-
nificant increase in the diameter of superficial veins at term
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compared with the diameter at 12 weeks. The greater
saphenous vein, in particular, showed greater dilatation
and a failure to return to baseline diameter at 6 weeks
postpartum, whereas no change was seen in the control
group. In a similar study of 57 women without reflux, the
investigators reported an increase in the diameter of the
superficial veins that was more pronounced in the greater
saphenous vein.11 It is interesting to note that the diame-
ter of the greater saphenous vein in the left side failed to
return to baseline size. Reflux developed in no participant
during term or at 6 weeks postpartum. Rabhi et al12 stud-
ied venous wall distensibility, greater and lesser saphenous
vein diameters, and the spontaneous blood-flow
echogenicity in the common femoral vein during and after
uncomplicated pregnancies of 190 women. It was shown
that the mean diameter of both saphenous veins increased
significantly, and the veins overall in the lower limb
became less distensible. The venous flow velocity was
decreased and red blood cell aggregates (echogenic flow)
were clearly visible in 63% and 96% during the second and
third trimesters, respectively, compared with only 6% after
delivery (P < .0001).
The frequency of pregnancy, in particular, was found
to be higher in our patients with NSV reflux (mean num-
ber of pregnancies, 3.2) as compared with 100 randomly
selected women with only saphenous reflux (mean num-
ber, 2.2). With respect to the isolation of nonsaphenous
veins from the saphenous trunk, one must theorize how
Fig 2. Color-flow duplex imaging of incompetent nonsaphenous veins (A-H). A, Gluteal vein. B, Posterolateral perforating vein. C,
Tributary vein of a posterolateral perforating vein. D, Vulvar vein. E, Sciatic nerve vein. F, Lower posterior thigh vein. G, Knee perforator
vein. H, Popliteal fossa vein. I, Selected varicography of an incompetent vein of the popliteal fossa. Courtesy of John T. Hobbs, MD, FRCS.
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the increased number of pregnancies specifically correlates
with the development of reflux in those veins. As the
gravid uterus compresses the inferior vena cava, one real-
izes that increased hydrostatic pressure is transmitted
equally throughout the lower extremity as a complete sys-
tem. Therefore, the contribution of mechanical obstruc-
tion in nonsaphenous veins should be no greater than that
in the saphenous trunk as an etiologic factor in CVD. The
alternative is to correlate the increased incidence of NSV
reflux with increased parity to hormonal influences and
angioproliferative factors. Local mechanical factors, such
as repeated insult from the expanded uterus during preg-
nancy, could also explain the development of reflux in the
gluteal and vulvar veins through their connection to the
internal iliac veins. In this study, neither selective ovarian
descending phlebography nor endovaginal ultrasound
were used to evaluate the pelvic veins.
In a previous study, the incompetence of nonsaphenous
veins supported the notion that reflux can develop in any
vein without an apparent feeding source.1 This suggested
the presence of susceptible sites where wall and/or hemo-
dynamic changes occur to initiate reflux. A positive family
history is the strongest risk factor associated with CVD.
Cornu-Thenard et al13 found that 90% of persons in whom
both parents suffered from varicose veins also had such dis-
ease. In persons with only one parent affected, varicose
veins were found in 25% of men versus 62% of women.
Dindelli et al8 found a positive family history to be a factor
in the development of venous disease during pregnancy,
with a relative risk of 6.2 (95% CI, 4.1-9.6). Although the
exact pattern of transmission has yet to be determined, it is
likely that such genetic factors serve as a strong basis for
reflux disease in women, which is made more apparent clin-
ically with environmental factors such as pregnancy.
For our current discussion, it is interesting to note
that increased serum levels of estrogen have been associ-
ated with clinical evidence of varicose veins in menopausal
women (prevalence odds ratios, 3.6; 95% CI, 1.1-11.6).14
Other studies have found an increased number of estrogen
or progesterone receptors in segments of varicose veins as
compared with those of nonvaricose veins.7,15 The
increased level of hormones in the pregnant woman results
in increased binding of these receptors, which may provide
the stimulus for increased wall distention and subsequent
reflux disease.
Regarding the distribution of NSV reflux, specific clin-
ical consequences may be attributed to the various sites of
its development. A previous report on superficial vein reflux
with competent saphenous trunk revealed that one third of
cases with NSV reflux were thought to be part of the saphe-
nous system.2 In the current study, nine limbs (10%) and
seven limbs (8%) were found to have reflux in the veins of
the sciatic nerve and popliteal fossa, respectively, both of
which may be easily mistaken for the lesser saphenous vein.
However, pain often accompanies reflux of the former,
because it may stimulate the sciatic nerve. In symptomatic
persons, distinguishing the true anatomic site of reflux is
necessary to facilitate appropriate and effective treatment.
Differences in clinical severity of NSV reflux and
saphenous reflux are apparent. In a previous study of 250
consecutive limbs, 92% were found to have superficial
reflux and 37% were found to have skin damage, as com-
pared with only 10% of 84 limbs with NSV reflux alone.
The incidence of skin damage is significantly decreased in
isolated NSV reflux (P < .0001). This result corroborates
our previous finding of 6% with class 4 in NSV reflux.2
Although 80% of patients were symptomatic, it is most
likely that NSV reflux manifests itself with decreased clin-
ical severity in the absence of saphenous involvement.
Nonsaphenous reflux was present in 10% of our
patients. Most of these patients were women with at least
three pregnancies. Signs and symptoms assigned to CVD
classes 1 to 3 were found in 90% of limbs. These data may
simply reflect the referral pattern, but there are also strong
associations with the female sex and the number of preg-
nancies in patients with nonsaphenous reflux. Duplex scan-
ning remains the diagnostic test of choice in CVD because
it is easily repeatable and can determine the anatomic
extent of reflux.16-20 Inaccurate clinical assessment has
been found in one third of cases of NSV reflux.2 Therefore,
the unusual anatomy of nonsaphenous veins stresses the
importance of color-flow duplex scanning before surgery.
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Dr John J. Bergan (La Jolla, Calif). Dr Corson, members, and
guests. Dr Peter Samuels, who was the first president of this soci-
ety, would have been very pleased to see this section on venous dis-
orders in this program. He and I were both surprised that the
prevalence of nonsaphenous reflux is only 10%, but the answer is
found in the manuscript. It does not appear in the abstract. Clearly,
this is an extremely selected population. Patients with saphenous
vein reflux were excluded, and then the definition of nonsaphenous
reflux is very restricted to include only gluteal varices, vulvar
varices, lateral thigh, lateral knee, and varices in the popliteal fossa.
Therefore, we have only 84 limbs out of 835 that were examined.
The gluteal and vulvar varices in my practice lead to questioning
about the pelvic congestion syndrome because we highly suspect
ovarian reflux in that population. This leads to the first question.
Dr Labropoulos, when you find gluteal and vulvar reflux, and you
have a 4-megahertz probe, do you then trace out the origins of that
reflux? The next question would be, then if your clinicians are
aware of the pelvic congestion syndrome, do they refer patients that
are very symptomatic for interventional treatment?
The vein of the popliteal fossa is an interesting vein. It comes
out laterally in the knee crease and usually is a marker for the
reflux which leads to a band of telangiectasias across the anterior
thigh. The question is, are you able to trace out the telangiectasias
of the anterior thigh back to this vein? And when patients present
in your laboratory with this very prominent band of telangiec-
tasias, do you look for the origin of the reflux?
This is a very interesting selected population and the study
led me to the final conclusion which is that patients who are
going to surgery for venous insufficiency should be studied by
color duplex. Dr Labropoulos, what do the surgeons at Loyola do
with the information that you give them?
I think this is a very interesting paper in this fascinating seg-
ment of the program. Dr Sidawy and his committee are to be con-
gratulated for selecting this part of the program. Thank you.
Dr Nicos Labropoulos. Thank you, Dr Bergan, for your
insightful comments.
Ovarian and internal iliac vein tributaries cannot be ade-
quately imaged by transcutaneous ultrasound. Previous work has
shown that endovaginal ultrasound or varicography through the
vulvar veins are better methods to trace these veins. If ovarian vein
reflux is suspected, then selective descending phlebography of
these veins via the left renal vein and the inferior vena cava could
be performed. At Loyola we do not do any operations for the
pelvic congestion syndrome, but we do remove all the varicose
veins from the limbs.
The telangiectasias in the knee and the anterior thigh may
coexist or be independent of the vein of the popliteal fossa. But
with such veins present we have a suspicion to trace abnormal
veins in the lateral knee and popliteal fossa.
These are unusual veins that are not even well described yet,
and most surgeons are unaware of their existence. This presenta-
tion here demonstrated how the ultrasound is used to tailor the
treatment for each patient. Thank you very much.
Thank you very much.
DISCUSSION
